Food production is becoming very important and it receives priority in relation to other activities in the world. As the number of inhabitants of the planet grows, food production has greater significance. Its production will certainly be affected by climate changes and the potential of agricultural land, which will be followed by changes in insurance cover of crops. 
Introduction
In Serbia, agriculture is of great importance, from which the importance of insurance of agricultural production stems. Agronomy usually happens on open and unprotected space, which means that it is exposed to various risks. These dangers occur almost every year, with greater or lesser force, causing great damage, and often on catastrophic proportions. Therefore the security of this production, which plays a significant role in the economic protection and promotion of agriculture, is one of the riskiest types of insurances (Swiss Re, 2011a).
The starting point for preparation of this work was the data on insurance of agricultural production in Serbia. In our Insurance Law, it is classified as other property insurance, along with insurance of machinery breakdown, construction insurance, household insurance, insurance of animals etc. (Brkanić, 1996) .
The National Bank of Serbia only provides information on total premiums and claims by types of insurance (National Bank of Serbia, 2014). Source of information on total area of Serbia, total agricultural, used and arable land is the yearly statistical overview for the Republic of Serbia. Data on the total number of households, areal intendedness and concentration of the used and arable land come from the same source. For comparative analysis with other countries, data on average size of lots, average value of crops is given.
The authors have collected data from societies that deal with this type of insurance and which are recorded to provide risk coverage to agricultural production on insured areas, sum of insurance on agricultural productions, damaged insured areas and technical results.
Data on total, agricultural and arable land in Serbia, the number of farmers and basic climate data were taken from the yearly statistical overview for the Republic of Serbia. With the data for Serbia, while doing international comparison, competent data for other countries was used.
All of the data was analyzed in the direction of confirming the theses of this work, with the application of quantitative and qualitative methods. The potential of agricultural production provides the basis for the development of insurance businesses through an increase of the insured area. The insured area was taken as an independent variable from which, with various analysis methods, which are applied in this paper, can be concluded how much the results of the insurance activity could be higher. Testing the hypothesis we came to a conclusion on the justification for setting the same. With correlation and regression analysis, we came to the conclusions that we present in this paper.
All of the observed data was collected over an eight year period, from 2006 to 2013, so we believe that with the use of different methods of analysis on the observed sample a result was produced which may make the insurance companies, farmers and the state decide on undertaking concrete measures.
Characteristics of agricultural production in Serbia
The Republic of Serbia covers a total area of 8,840,000 ha. Agricultural land covers 5,346,597 ha, that is, 60%, of which 3,437,423 ha is utilized agricultural area, and 2,513,154 ha arable land. The difference between used and arable land is mainly meadows and pastures. From the standpoint of security, arable land are significant, while meadows and pastures as a rule do not.
For insurance the essential information is the number of farms, i.e. the average size of used land per farm because this can influence the level of costs of underwriting and negotiation of insurance protection (Roberts, 2005) . So in Serbia we have surveyed the following number of farms:
• Agricultural holdings (631,622), • Family farms (628,555), • Legal entities (2,567).
Seeing as how the insured area is taken as an independent variable in the work, and it occurs as a result of sale of insurance coverage of agricultural production from a number of risks, an important factor of influence on the result is the concentration or dispersion of land which is cultivated. This factor is dominant in Serbia, especially if you take that the majority of arable land, over 55% is in Vojvodina, a total of 1,589,065 ha, out of which 315,247 ha in Južni Banat.
The total result on arable land in the last years of the observed period is at around 3.2 billion euros. The average value as a result of agricultural activities per farm is at about 900 euros. This is certainly the result of the average size of farms in Serbia which is at 5.3 ha, in the Czech Republic 152.4 ha, while Malta it is just about 9 ha. For insurance companies average arable land per capita is essential, which may result in a significant impact on the cost of implementation of insurance protection, which in Serbia is at 0.5 ha, and in Banat even at 1.23 ha per capita.
Results of insurance companies show that the premium collected is at around ten million euros, and in further work data is presented yearly, and if all arable land was insured this premium could amount to 130 million euros. From a total of 28 insurers, the Jelena Birovljev, Željko Vojinović, Mladenka Balaban number working on the territory of Serbia, eleven of them deal exclusively with nonlife insurance, while six deal with life and non-life insurance classes. In the collected insurance premium agricultural production, two houses are with by far the largest share, DUNAV and DDOR, while from the other fifteen only a few offer insurance coverage of agricultural production.
The risks that threaten agriculture are divided into basic and additional. Hail, fire and lightning represent basic risks, storms, spring frost, autumn frost and flood fall in additional risks. Under the influence of climate changes, one insurance company as an additional risk recently introduced drought. All risks in one product, i.e. Comprehensive crop insurance (Swiss Re, 2011) does not exist in Serbia, and we estimate that new crop insurance products won't be introduced. The concept of management of agro risks (Chambers, Quiggin, 2004 ), whose part is insurance, is rarely present in Serbia. Its implementation is gradually influenced by the emergence of big landowners, which occurred after the commencement of the privatization process fifteen years ago.
Insurance of agriculture is voluntary in Serbia. General conditions of crop insurance, except husbandry, predict contracting franchises in the range from 5% to 50%. Farmers pay a lower premium through the introduction of franchisees but when damage occurs they are not satisfied with it, because they expect to be paid the total amount of damage they have suffered. Since the damage to fruit compared to secured areas are by far the largest, insurance companies insist on franchising these crops, usually 10-20%.
It is almost impossible to specify everything that might influence production, but we will still mention some of the important factors: (Brkanić, 1996,) the deficit or surplus of moisture in the soil and in the air (droughts or excessive rain), too high or low temperature of air and soil (frost or heat stroke), lack or excess of plant nutrients, hail, stormy winds, flood, fire, plant diseases (fungi, bacteria, viruses), pests (insects, rodents), weed (Maliva, Missimer, 2012) .
In 2007 the state introduced subsidizing insurance premiums, but only for registered farms where agriculture is the only source of income. During the first two years subsidies amounted to 30% of the premium, to be increased to 40% from 2009 onwards. Approximately same volume of subsidies exists in other European countries with which we performed the comparisons with, while this kind of state aid is not introduced in half of them (Tsakiris, Vangelis, 2005) .
In order to avoid a big burden on the budget, and in accordance with the Law on local governments, there is a possibility for municipalities to further stimulate farmers to purchase insurance protection. The practice in other countries is that additional subsidies can be approved by municipalities, according to their ability. It is estimated that there are around 450,000 registered farms, but a very small percentage is insured from the risks that endanger agricultural production. Even though the IT-sector in our country is not at a low level there is still no list of insured farms.
The result of agricultural production in Serbia
In This movement of insured areas is maybe the consequence of world economic crisis which influenced the insurance industry in our country in 2008. From Table 1 it can be concluded how small the interest of farmers is for the insurance of their crops. Insurance coverage of 10-15% of the potential shows the weak state, but also the possibility which is at the disposal of insurance companies. On one side we have the insured area which is not getting bigger, the result is that the same number of farmers and on the other is the offer of ever increasing number of insurance companies. Those are the conditions for creation of disloyal competition, discounts which are not in accordance with tariffs, which may cause problems with payment of damages. By achieving better results, gathering greater premiums as a result of increasing insured areas, an atmosphere of trust and security would appear.
EP 2015 (62) The offer insurance services, working with clients continuously throughout an entire year, educating farmers, provision of subsidies and other stimulus measures would give results and open up opportunities to make use of the existing potential. A large increase in premiums would occur if there was an increase in the percentage of insurance of arable areas, without initiating an increase in arable land in the total agricultural area. That means the change of soil tillage which is not the subject of work.
Business results of insurance companies
Height of realized premiums is the first indicator of work success of insurance companies. The premium depends on the amount of insurance, which is usually the real crop value, it is specified by the insured and according to her value premiums are calculated. The sum insurance represents the maximum obligation of the insurer in case of damage and expressed per unit area.
The insurance sum, the name characteristical for this type of insurance depends on: the value of the insured crop,
Prices of crop products, • structures of insured crops, • size of the area which is occupied by crops. Table 2 presents the average values of crops, sums insured and premiums earned during the period. It can be seen that the value of crops had a growth tendency depending on the secured area, which can be seen from the table above, with certain fluctuations. The growth in average value of crops is influenced by the growth of retail prices of agricultural products and other less important factors.
The sum insured and premium growth depending on the average value of crops and fruits for the observed period with the same oscillations. The impact of prices of agricultural products is particularly significant in 2008 and 2011. The insured area was increased in 2008 by 4% compared to 2007, and the sum insured almost 74%. A similar situation occurred in in 2001 when the insured area decreased by 1% and the insurance sum increased by 33%. Such disproportionality in relation to the insured areas and insurance sums is the result of growth of price of agricultural products. In order not to neglect that influence, and to give greater significance to the influence of size of the insured surface this was taken as an independent variable in the data collection. Starting from data on the total insured areas and insurance sums, i.e. the value of the insured crop production, we have come to value of the insured crop per hectare, which is shown in the table.
Insurance is a mechanism in which the collected and billed premium serves for the payment of damages that the farmer suffered. That is the obligation of the insurer arising in contractual relations with the client. The premium is the price in the direct dependence on the insurance amount that is paid by the insured, and which should be sufficient to cover the risk in a certain period of time and on a large enough number of insured to diversify risk.
Higher premiums as the result of the insurance business in 2008 is a consequence of introducing new tariffs for the insurance of agricultural production and the measures taken by the then government prescribed. In the coming years premiums were stagnating due to the world economic crisis, movement of retail prices for grain and other factors.
After the great fall of 2010, there was a growth tendency of premiums, to be largest be the last year of the period. A better result was driven by slightly higher demand for insurance protection, greater demand for agricultural products in the domestic market and increased exports to Russia. The rise in prices of agricultural products and fluctuations in the exchange rate of dinar certainly contributed to this result.
If we look at the share of premiums from insurance of agricultural production in total premium of non-life insurance, it does not exceed 2%. Given the importance of agriculture in Serbia, then it is a very small share.
Damage to crops and fruits
Damage is another indicator of the results of the insurance activity. The damage is a consequence of the events of different risks in agriculture. Even though it's of local character, the risk of hail is the biggest cause of damage. An example of significant damage is a storm, which swept the entire municipality of Arilje in central Serbia in 2011, right before the maturation and harvesting of raspberries crops. The larger part of the total production of raspberries in Serbia is grown in this area. In the following tabular view processed data on the height of damage the damaged surface and the average size of damage per year was given. From the foregoing, it is evident that this indicator has a growth tendency in the eight-year period, with certain oscillations. Minimum damage occurred in 2012, while in 2010 and 2013 with the largest amount of damage.
In the observed period, the damage from 2007 is not negligible, especially if one takes into account that in that year the highest indicator of the damaged area is under crops. In 2013, the amount of the damaged area is also large even slightly higher than the figure for 2006.
Average damage per hectare is the highest in 2013 and 2010, which is appropriate given the extent of damage and its coverage of the protected areas. There was a large discrepancy in the movement of damage amount and the damaged surface, i.e. space of damage. The reason for this, which is especially visible in 2008 and 2012, should be sought in the structure of the damaged areas. The value of husbandries is much lower in relation to fruit crops. When damage occurs to husbandry crops damage amount is less for greater surface area while fruit has a different situation. Damage height to some extent depends on the business policy of the insurer, the choice of the insured if he is selective, choice of the objects of insurance and the application of price of crops, out of which the height of the sum insured depends on.
To what extent will the height of incurred losses, the size of land surface affected by the damage, the amount of the average damage per hectare depend on the coverage of crop insurance that is, on the coverage of different types of insured crops is shown by the correlation analysis.
The following chart illustrates the best for the observed 7 year period, movement of the insured sum, the total premiums and claims per year. We see that in the period 2006-2008, on charts 1 through 3, that the amount of insurance has grown from year to year, accompanied by premiums. During this period, the damage is increased in the first year and 2008 it was at a minimum.
Figure 2. Trend of insurance claims in agricultural production
Total claim in M rsd Total GWP in M rsd Total insured sum Source: authors' own calculation
The technical result
As the most important indicator of the insurance business with the application of fair presentation of premiums and claims is the technical result. It's common for the insured person not to be familiar with the technical result, which is achieved by implementing insurance protection. Fortified technical result is the quotient of damage and premiums and it shows the insured and the insurer what interest they could achieve. A positive technical results indicates unfavorable insurance that a client has, and the insurer is not ready to give up a part of the premium in this case. On the other hand, a negative technical result is not good for insurers because it involves him operating with a loss which in turn may have implications for policyholders.
The technical result is monitored in the short and long term, according to individual tasks, clients and by types of insurance. To select the optimal solution for farmers it is important to know what the result will contribute and its different approach to insurance protection.
In the observed period the technical result in the insurance of agriculture ranged from positive to negative to be negative only in two out of the eight year period. Damage indicators suggest that the negative technical result occurred in 2010 and 2013. This result reflects the adequacy of premium rates in ensuring agricultural production.
To a large extent it depends on the basic variables, insured area of arable land, but also other factors less important and which we mentioned in the framework of processing data on premiums and claims.
Analysis of insurance results
Terms for insurance of fruits and crops as well as the results of the insurance activity in the area, are similar to the data obtained from other countries: Bulgaria, Czech Republic, Slovakia, Hungary, Romania and Slovenia. Similar products and tariffs are applied and the fact is that in all of those countries there is no comprehensive crop insurance. Basic coverage of risks is against hail, fire and lightning and additional storms, frost and flooding. Recently cover against risk of drought was introduced.
In the structure of insurers in other countries we specified, agricultural insurance is offered by private companies, while in Serbia the leading insurer in this area is owned by the state.
According to the data collected we come to the conclusion that arable land covered by insurance protection in Serbia is far less than in other countries. Hungary and the Czech Republic have much higher share of insured areas in relation to arable, six times higher than the indicator in Serbia, while in Bulgaria it is seven times and in Ukraine ten times higher. This attests to the fact of good choice of independent variables in the work.
From the standpoint of international comparisons in insurance premiums amount of crop production, we emphasize that it is lower only in Bulgaria. In the Czech Republic and Hungary it is up to four to five times higher than in our country. Likewise, we emphasize that Serbia is the only one among the surveyed countries in which the technical result in crop insurance is averagely unfavorable because in the reported period it amounted to about 85%. To be favourable it should not exceed 80%. This results in that the Serbian insurers must realize gains in other branches of insurance -specifically, from the standpoint of agriculture, the beneficial effect of insurance of motor vehicles, buildings, equipment, and people employed in this industry spill and cover an unfavorable technical result in crop insurance (Marković, Jovanović, 2008) .
In order to bring the correct conclusions what is the significance and potential of agricultural production for the insurance business, we will show the correlation relationship of the insured surface with the results of the insurance activities such as: the average sum insured, the total amount of insurance, total premiums, total damage of insured damaged surfaces, the average amount of damage and the technical result.
From the following table of the correlation analysis of the taken parameters, we see that there is a remarkable statistical significance in their correlation. However, in order to realistically show the movement and the impact of the insured surface and thus the total agricultural and farmland to the results in the insurance, we will take the regression analysis of the following variables which will also be dependent on:
• The total amount of insurance, • Total premiums, • The total damage, • The technical result.
What is important to note is that we took a secured area as an independent variable, with the note that its movement certainly depends on the total area and area of arable land. As those two sizes move, so will the insured surface with the influence of other factors, general insurance factors such as acquisitions, products, social standards, state policy, agricultural development and investment in machinery and equipment. The first result we got with regression analysis indicates that the insurance sum grows in-line with the increase in insured agricultural areas. The total amount of insurance in M rsd
Source: authors' own calculation
In addition to the total amount of insurance we took the total insurance premium in the regression analysis as well. Trend of movement of total insurance premium is quite similar to the movement of the sum insured, and they are directly dependent. With the increase of insured surface, so will increase the insurance premium. The total GWP of insurance in M rsd
Unlike the insurance sum on the insured agricultural land and the total insurance premiums in the same area, the movement of damage can be quite different and this is confirmed by the following chart. The total claim in M rsd
We see that trend of losses in the reporting period 2006-2013 did not linearly vary with respect to the secured area. Future developments of damage should be planned in this way, especially taking into account the unstable weather conditions and major problems of flood risk and other disasters, which we expect to forecasts.
This does not mean that we should reduce the insurance coverage of agricultural production, from the perspective of risk for the insurers, on the contrary, increase efforts to diversify and atomize risks that threaten the domestic agricultural production.
In this regard, we observe the movement of technical result of insurance companies in the period from 2006 to 2013, on insurance of agricultural production in Serbia. Although this result is variable and even negative in some years, however, still observing the whole period the result is positive. It's encouraging that agriculture has the potential with which this result could be even better, and that insurance companies have room to reduce costs and thus relieve the insured, and provide a realistic income to them. All of the graphs are given with the formula of interdependence depending on variables with respect to the independent variable. In this work that is the insured area and the dependent are the amount of insurance, insurance premiums, claims and insurance technical result.
Conclusion
All data presented in this paper points to under-utilization of natural resources of agricultural land. A very small percentage of available land is cultivated. According the weaker results of agricultural activity occur.
Insurance as a supporting activity is at a very low level of development. The premium that is achieved could be increased up to ten times with greater utilization of agricultural land, along with more appropriate forms of insurance protection and greater influence of the state.
Insurance as a risk coverage is only used by big and professional farmers who are not so numerous. Unfortunately, a large percentage of small-scale farmers with small property simply avoids insurance even though their income depends on the whims of nature. It is essential that insurance in Serbia takes place which insurance has in modern, developed economies. This can be encouraged both by state and credit institutions that help the development of agriculture, from insurers, but also by the farmers themselves (Mahul, Stutley, 2010) .
Proposals can occasionally be heard in Serbia on the introduction of compulsory insurance of agricultural production by adopting appropriate legislation. One of the alternatives is the issue of voluntary or compulsory insurance of agricultural production. We pointed out that in most countries this insurance voluntarily (Diaz-Caneja et al., 2009).
Given that we are in a country with a large number of taxes, duties and other government levies, we believe that this wouldn't yield results in increasing premiums, because in this type of insurance relations can't be built on force, but on the economic interests of all stakeholders. All farmers would consider obligatory insurance of fruits and crops as additional costs. The economy as a system is under great pressure of securing budget revenues, businessmen in Serbia are constantly stating their displeasure with tax obligations they have and the fact that there are far fewer employees in the economy in relation to the public sector.
Seeing as how the insurance of agricultural production is seasonal work, many producers insure their crops during the spring works. The insurer often concludes a contract with executing an overview of the object of insurance because of the volume of work, with which he is making a big mistake. It's his duty is to determine the condition of crops in the field, in the first place whether the crop are there, and then to assess whether the yield that insured aims to is expected and realistic for the area (Žarković et al., 2014) .
The performance of insurance companies that deal with risk coverage of fruits and crops is not of continuous character. They often give deals with huge discounts, with which they are brought into a situation where they can't provide the adequacy of funds to cover the assumed risk. With this they provide market share for themselves but unfairly (Vukoje, 2013).
As we have seen in the analysis of results displayed, damage is not directly commensurate with regard to arable land, and in order for the insurance mechanism to function it is necessary to respect tariffs, objectively show results and the state should divert more attention to control and supervise these insurance companies. Regardless of the poor results, a relatively small premium, it is essential that farmers gain confidence and that is possible only in conditions of fair market, whose guarantor is the state legal system.
Great importance and encouragement to the development of insurance business, to a larger number of contracts and raising awareness of farmers was given by the state by introducing subsidies. Although in 2012 only 14,871 insurance policies were contracted, refund of premiums in a certain percentage as a subsidy provided by the state, gave the results in terms of increasing the number of contracts, secured arable land and insurance premiums.
Due to lack of information, low awareness of the importance of insurance protection and ignorance on the conditions of insurance of fruits and crops, farmers view insurance as a cost they can do without. This is especially noticeable in years in which there was no damage. The concentration of insured areas is for the most part in hail areas. Therefore a continuous access for the insurer to education of farmers is necessary, as well as offering insurance protection not only during the season of agricultural work. Insurers have to work much more on familiarizing farmers with the benefits provided by insurance production.
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One of the more specific risks in the insurance of agriculture is drought. In Serbia, only one insurance house covers that risk, along with quite a complex process of claims processing. Assessment of the damage done by an appraiser based on meteorological data but he can take into account the shortcomings of the technological process, with which damage can be greatly decreased or even repelled. Drought is a phenomenon which covers a wide area, typically the entire country and could lead to a significant drop in the yield of agricultural crops, thus significantly affecting the overall food production (Dragović, 2001 ).
The role of prevention is to reduce the probability of risk or to forestall the occurrence of adverse events on insured crops and fruits. Directions of preventive action depends in the first place from the dangers that threaten crop production. Prevention should focus on the causes of the damage which are dominant. Seeing as how hail brings the most damage, the most effective protection against hail is an anti-hail net which is too expensive for many manufacturers. Antifreeze systems are also beneficial. This provides, next to the protection against frost, harvest of fruit when it rains and crops are protected against hail. Preventive measures should be far more those that are included in agricultural risk management in our country (AXCO, 2014).
By expanding insurance coverage to arable land in less risky areas, greater dispersion of risks and a better technical result would be achieved. From the analysis it can be seen that by the increase in arable land there was higher insured area with previously mentioned increase of comprehensiveness of arable land insurance coverage which would achieve enviable results.
An increase in the total utilized agricultural area would probably in the same percentage increase arable land. If other conditions for better functioning of the insurance business were met such as raising awareness of farmers on such form of protection, by government measures in terms of stimulating agricultural production and relative share in the premium paid by the farmer, raising the level of activity of insurers to offer products and improved accuracy in rehabilitation etc. would probably make the percentage of the insured area grow faster. Estimates of growth in insurance business from the beginning of this century were in hundreds, which also applies to insurance of agriculture. We still have that potential in ensuring agricultural production, but it should be up and coming.
With greater diversification and atomization of risk, with large amounts of insurance premiums would grow faster than the damage. Of course, one should bear in mind the element of surprise but it certainly exists. In the reporting period, the technical result is positive on average. In the last year of the observed period, 2013 even though it had worse outcome it is not authoritative to confirm the thesis because it is normal for such a long period to have years with bad results and years that carry greater risks. However, it is applicable to the insured by increasing the surface area increases with higher premiums and premiums have a better result. 
